Significance of total vascular exclusion for hepatic cryotherapy: an experimental study.
In the liver, efficacy of cryosurgical ablation of tumors located near the retrohepatic vena cava is impaired by the heat-sink effect. This could be overcome by total vascular exclusion (TVE) of the liver. In this study, the effect of TVE on cryosurgical ablation of liver tissue close to the retrohepatic vena cava was investigated with regard to the extent of the cryolesion and complications arising from necrosis of the caval wall. Of a total of 28 pigs, 14 underwent cryotherapy with TVE compared to 14 without TVE, both involving the vena cava. 7 animals in each group were subjected to one freeze cycle and 7 in each group to two freeze cycles. Temperatures in the cryolesion were monitored and cryolesions were documented sonographically. Laboratory parameters were determined pre- and postoperatively. Follow-up was 14 days. Morphology, extent of the cryolesion, damage to the vena cava and complications were assessed after autopsy. With TVE, freezing rates were increased and cryolesions were significantly larger than without TVE. Transmural necroses of the vena cava with complete necrosis of the intima occurred significantly more frequently after TVE. Macro- and microscopically, the damage to the caval wall was considerably more marked after cryotherapy under TVE but in all cases the continuity of the vessel wall remained intact. There were no ruptures, thrombosis, or strictures of the vena cava. The combination of cryotherapy and TVE increases the effectiveness of cryoablation in the liver involving the retrohepatic vena cava without any severe vascular complications occurring in the pig.